Objective: This study aimed to evaluate the level of quality of life and related factors in type 2 diabetic patients who were followed up at the Primary Care Unit of a university hospital in southern Thailand. Material and Methods: A cross-sectional study was conducted in type 2 diabetes patients who were continuously followed up at the primary care unit. Quality of life was the primary outcome assessed by the World Health Organization Quality of Life Brief-Thai questionnaire and related factors were analyzed using the multivariate generalized linear model. Results: This study included 158 patients who fit our eligibility criteria. The median age was 66 years old and median duration of diabetes was 10 years. Most had comorbidities and a quarter had diabetic complications. The results show 64.6% of the study sample had a good level of quality of life and no one had a bad level of quality of life. The results of multivariate generalized linear model show that no factors were associated with overall quality of life. Obesity was statistically significantly associated with a lower quality of life in the physical health dimension [odd ratio (OR)=0.35 (0.14, 0.89), p-value=0.027] and diabetic complications were associated with a lower quality of life in the psychological dimension [OR=0.27 (0.08, 0.85), p-value=0.025]. Conclusion: Most diabetic patients had a good quality of life. There were no factors associated with overall quality of life, but obesity and diabetic complications were statistically significantly associated with some dimensions of quality of life. Healthcare providers should assess aspects of quality of life in patients with chronic diseases.
Introduction
Diabetes mellitus (DM) is a common disease. The World Health Organization and Thai National Health Examination Survey show an increasing prevalence over the years, as well as an increasing mortality rate. 1, 2 In spite of being a chronic incurable disease, DM has various co-morbidities and many complications, such as hypoglycemia, hyperglycemic crisis, cardiovascular disease, retinopathy, nephropathy and neuropathy. Diabetic patients must adapt their lifestyle, for example, avoiding unhealthy foods. Moreover, diabetic therapy can extremely affect quality of life because of the complexity of treatment regimens or taking insulin. In addition, it may cause financial problems for patients due to medical treatment or travelling expenses. From the above, diabetic patients have a worse quality of life (QOL) than healthy people. [3] [4] [5] [6] The Thai clinical practice guidelines for DM in 2017 recommend healthcare providers evaluate both the QOL and psychological health issues of diabetic patients. 7 QOL is defined as "an individual's perception of their position in life in the context of the culture and value systems in which they live and in relation to their goals, expectations, standards and concerns. 8 " QOL consists of 4 dimensions: physical health, psychological health, social interaction and environment. Previous studies show that most type 2 diabetic patients had moderate levels of QOL, while 31.5-41.2% of patients had good levels of QOL. [3] [4] [5] Questionnaires for the evaluation of QOL can be divided into 2 groups: health-related QOL that assess only the effects from diseases, and holistic QOL that assess all factors of a patient's life. 9 There are many factors that are statistically significantly associated with QOL in type 2 diabetic patients, such as sex, age, body mass index, duration of disease and having diabetic complications. [3] [4] [5] 10, 11 Some evidence shows that psychosocial issues are critical to good diabetes care and QOL of diabetic patients indicates the quality of health-care intervention. 6 Although many studies have reported the prevalence and factors related with QOL, no study has been conducted in the Primary Care Unit (PCU) of Songklanagarind Hospital. The present study aimed to evaluate the level of QOL and related factors in type 2 diabetic patients at the PCU of Songklanagarind Hospital.
Material and Methods

Study design and setting
A cross-sectional study was conducted in the PCU of Songklanagarind Hospital from 8 th January 2019 to 2 nd February 2019.
Study sample and sampling
We included type 2 diabetic patients aged more than 20 years who were followed up at the PCU of Songklanagarind Hospital for at least 6 months. Then we excluded patients with a history of cancer because it may affect QOL. The sample size was calculated based on both the objectives of this study. For the first objective, we used the finite population proportion formula that considered the prevalence of good QOL to be 34.0%, based on a previous study 3 , 95.0% confidence interval, a precision error of 5.0% and 840 type 2 diabetic patients who underwent continuous follow-up at the PCU. For the second objective, we used the Pearson correlation to find the factors related to QOL that considered r=0.197 for sex and 0.371 for duration of DM 3 with a precision error of 10.0%. The results from both formulas were 79 and 158 persons, respectively. This study enrolled 158 patients who were compatible with the eligibility criteria using the convenience sampling method.
Variables
The primary outcome was QOL assessed by the World Health Organization Quality of Life Brief-Thai (WHOQOL-BREF-THAI) questionnaire, which is a holistic QOL questionnaire. This questionnaire was officially approved by the WHO with a content validity index of 0.6515 and Cronbach's alpha coefficient of 0.8406. 12 It contains 26 items and each item is rated on a 5-point Likert scale. Total score ranges from 26 to 130 with higher scores indicating a better QOL. Independent variables include characteristics of the patients which previous studies found to be associated with QOL, such as age, sex, body mass index, marital status, duration and control of DM, having complications (retinopathy, nephropathy, neuropathy and cardiovascular diseases) and co-morbidities. Then we added additional factors that we expected to be associated with QOL, such as the ability to undertake the basic activities of daily life and the treatment regimen. The data collection form of this study was sent to 3 professors in order to conduct an Item Objective Congruence (IOC) index of each question; the result showed an IOC ≥0.5 in all questions.
Data collection
We let participants complete the WHOQOL-BREF-THAI questionnaire by themselves, but researchers read the questionnaire to some participants who requested assistance. Each patient characteristic which may have been associated with QOL was derived from asking patients and confirming the data in the hospital information system.
Data management and analysis
Data were entered in EpiData (version 3.1, Denmark) with double entry basis and analyzed using the R program (R Core Team 2017, Vienna, Austria). Descriptive statistical analysis was used to analyze the prevalence of QOL and the baseline characteristics of the patients. We present categorical data in terms of percentage and continuous data in terms of mean±S.D. or median with Quartile 1, Quartile3 (Q1, Q3). We used the Multivariate Generalized Linear Model to test the relations between the associated factors and QOL. A p-value of less than 0.05 was considered statistically significant.
Ethical consideration
This research was approved by the Ethics Committee of the Faculty of Medicine of Prince of Songkla University. All participants signed informed consent forms after reading the participant information sheet.
Results
The baseline characteristics of 158 type 2 diabetic patients are shown in Table 1 . More than half were female, still working and not obese. The median age was 66 years and duration of having type 2 DM averaged 10 years. All of the participants were physically independent and assessed by the Barthel index of basic activities of daily living. Most of them were not current smokers but had co-morbid diseases. Less than a quarter of them had diabetic complications and used insulin in their treatment regimen. Less than half of them could control their DM within the target range. Prevalence of QOL at each level overall and each dimension are shown in Table 2 . About two-thirds of the study population had a good level of QOL and the rest had a moderate level; no one had a bad level of overall QOL. When considering each dimension, most of them had both a good level of QOL in psychological and environment health and a moderate level of QOL in physical health and social interaction. Table 3 shows the multivariate analysis for factors associated with high QOL from an overall aspect. The results showed no factor had an association with overall QOL, but subgroup analysis found some factors statistically significantly associated with some dimensions of QOL as shown in Table 4 . In the physical dimension, the diabetic patients who were obese had a statistically significant association with low QOL when compared with patients who had a body mass index <25 kg/m 2 . In the psychological dimension, we found that patients with diabetic complications had a statistically significant association with low QOL. 
Discussion
The majority of diabetic patients at the primary care unit of a university hospital in southern Thailand had good QOL. No factors were associated with overall QOL. However, obesity was associated with low QOL in the physical dimension and having diabetic complications was associated with low QOL in the psychological dimension.
Most of the diabetic patients in this study had a good QOL, while in the previous study they had a moderate QOL. 3, 5 It may be due to the population in this study having had higher family incomes and fewer complications, which made the patients less anxious about expenditures and effects from complications, resulting in a higher QOL. When considering each dimension, in psychological and environment health, most of the diabetic patients had a good level of QOL, while in the physical health and social interaction dimension most of them had a moderate level of QOL. This finding is the same as in the previous study. 3 Although this study did not find any factors associated with overall QOL, as previous studies had, 3-5, 10,11,13 it may be due to the fact that the sample size was too small to demonstrate the association of known risk factors and QOL (power=36.7%). But we did find that some factors had statistically significant associations with some dimensions of QOL. First, we found one factor statistically significantly associated with QOL in the physical dimension, which was BMI. Diabetic patients who had a body mass index <25 mg/m 2 were associated with a higher QOL in the physical dimension, which is consistent with previous research which found that an increasing body mass index in the elderly is associated with chronic disease or an increasing severity of underlying disease. 14 This forces patients to limit daily activities, causing a decrease in QOL in physical health. Another factor: having diabetic complications was statistically significantly associated with low QOL in the psychological dimension; this result is in accordance with Rubin's paper reviews. 6 It may be able to explain that having diabetic complications causes stress, anxiety or a decreasing satisfaction in life.
The strengths of this study: it is one of only a few studies on this topic in southern Thailand. The results are interesting and useful for healthcare providers. Moreover, this study included some factors which had not been investigated in previous research. There are some limitations in this study. First, this study used the WHOQOL questionnaire to assess QOL. This tool was pilot studied in subjects less than 60 years old. Thus, this questionnaire may be too complicated for elderly patients. In order to cope with this limitation, we clarified the meaning of questions for the elderly patients who couldn't understand some parts of the questionnaire. The next limitation: this study was conducted in the primary care unit of a university hospital. Therefore, the results can't be applied to other hospital settings. The other limitation: a crosssectional study can determine only associations; it cannot determine causal relationships between factors and QOL. Lastly, due to populations in the study that we used to calculate sample size for this study may difference from populations in this study, cause difference in relationship between quality of life and related factors. Therefore, the sample size calculated from the formula may not have been large enough to test the relationships in this study.
Suggestions
The results should be used to plan treatment strategies for improving patient care and follow-up in order to improve the quality of life in diabetic patients. In addition, healthcare providers should pay attention to the assessment and care aspects of quality of life in patients with chronic diseases. For further study, we suggest extending the study setting to other clinics and increasing the sample size for testing the relationship between quality of life and related factors.
Conclusion
Most of the diabetic patients had a good quality of life. There were no factors associated with overall QOL.
However, obesity was associated with a low QOL in the physical dimension and having diabetic complications was associated with a low QOL in the psychological dimension with statistical significance.
